General. All reactions were carried out under an argon atmosphere. Toluene was purchased from Wako Pure Chemical Industries and was dried and degassed before use.
literature method. Other β-keto esters (1a, 1b, 1c), acetylenes (2a-2k) were purchased from Wako Pure Chemical Industries, Tokyo Kasei Kogyo Co., and Aldrich Co., and used as received. Molecular sieves 4A in powder form were purchased from Nacalai tesque Inc., and used without further activation.
1 H (400 MHz) and 13 C (100 MHz) NMR spectra were recorded using a JEOL JNM-LA400 spectrometer. Proton chemical shifts are reported relative to Me 4 Si (CDCl 3 ) at δ 0.00 ppm or residual solvent peak (CDCl 3 at δ 7.26 ppm). Carbon chemical shifts are reported relative to CDCl 3 at δ 77.00 ppm. IR spectra were recorded on Nicolet Protégé 460.
Typical Procedure for Rhenium-Catalyzed Insertion of Acetylenes into β-Keto esters.
A mixture of ethyl 2-methylacetoacetate (1a, 72.1 mg, 0.500 mmol), phenylacetylene (2a, 61.2 mg, 0.600 mmol), [ReBr(CO) 3 (thf)] 2 (10.6 mg, 0.0125 mmol), and toluene (1.0 mL) was stirred at 80 ˚C for 24 h under argon atmosphere. After purification by silica gel column chromatography, β-keto esters 3a-5a were obtained in 92% (3a : 4a : 5a = 11 : 85 : 4) yield.
(E)-Ethyl 2-methyl-5-oxo-3-phenylhex-2-enoate (4a). 1 
(E)-Ethyl 3-(4-bromophenyl)-2-methyl-5-oxohex-2-enoate (4h)
[ 
4-(4-Methoxyphenyl)-3,6-dimethylpyran-2-one (6b) [

3,6-Dimethyl-4-(4-trifluoromethylphenyl)pyran-2-one (6c)
4-Cyclohex-1-enyl-3,6-dimethylpyran-2-one (6d) [
